CaVbeta subunit-mediated up-regulation of CaV2.2 currents triggered by D2 dopamine receptor activation.
Voltage-dependent Ca(2+) channels (VDCCs) are subject to modulation by a number of pathways, including membrane-delimited inhibition by heterotrimeric G-proteins and modulation through phosphorylation by diverse kinases. Here we report that in the Xenopus oocyte expression system Ca(V)2.2 channels undergo a sustained, linear and irreversible run-up lasting up to 30 min, which is potentiated during G-protein-mediated inhibition by activation of co-expressed G-protein coupled receptors (GPCRs). This up-regulation is not a result of receptor desensitization, but is associated with a hyperpolarization of the voltage for activation and depends on the presence of accessory subunits such that beta subunits promote, and alpha2delta subunits oppose the current increase. We have investigated the involvement of G-proteins and found that over-expression of Galpha(o) subunits or Galpha-transducin reduced the amount of agonist-mediated up-regulation. However, we have found no evidence for the involvement of any second messenger pathways in the increase of current run-up in the presence of a GPCR agonist. Taken together, our data suggest that the effect reported herein involves an enhancement of the GTPase activity of endogenous Galpha subunits, which is triggered by GPCR activation and mediated by accessory Ca(V)beta subunits. It may involve an increased association of Ca(V)beta subunits with alpha1 subunits in the plasma membrane or trafficking of channels to the plasma membrane.